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机制，以乳腺癌细胞 MCF-7 和肝癌细胞 BL-7402 及其耐药细胞 BL-7402/FU 为工
具细胞。细胞免疫荧光实验和 Western Blot 实验结果均表明 AGR2 在 MCF-7 和
BL-7402/FU 细胞中高表达，而在 BL-7402 细胞中的表达却很弱。AGR2 在肝癌细
胞 BL-7402 和其耐药细胞 BL-7402/FU 中的差异表达是一个非常有趣的现象，提
示我们 AGR2可能在肝癌细胞的耐药性中发挥作用。根据 AGR2在各个细胞系中的
表达量的不同构建 MCF-7-AGR2敲除细胞系和 BL-7402-AGR2过表达细胞系，并用
siRNA 敲降 BL-7402/FU 中的 AGR2。在 BL-7402-AGR2 过表达细胞系中，过表达
AGR2 后细胞的抗凋亡能力明显增强，统计结果显示对照细胞和过表达细胞的实
验结果有着显著的差异（p=0.0011 < 0.01，p=0.0005 < 0.001）。在 MCF-7-AGR2 敲
除细胞系的实验中显示敲除组凋亡细胞数量增多，即细胞的抗凋亡能力降低，而
且 MTT实验结果显示敲除组细胞的增殖能力也减弱(p=0.0003 < 0.001)。除此之
外，用 siRNA敲降 BL-7402/FU细胞中的 AGR2 后，用 Annexin V-FITC/PI双染后





































Anterior Gradient-2(AGR2) attracted much attention since its 
discovery. At present, the research focused on the role and mechanism of 
endogenous and secretory AGR2 in various tumors. The structure of AGR2 
protein is special, so it is widely located in the cell and the function 
is complex and diverse. Recent studies have shown that AGR2 interacts with 
IGF-1, HIF-1α, p38, etc. to promote the resistance of breast cancer cells 
to the treatment of chemotherapeutic drugs. However, these studies are 
relatively simple for the mechanisms; the function and mechanism of AGR2 
in other tumor resistance have not been studied. Through our study, we 
want to explore the role of AGR2 in the pathogenesis of different tumors 
and to further summarize the general mechanism of AGR2 in tumor 
resistance. 
In this study, the effects and mechanisms of AGR2 on breast cance
r and hepatocellular carcinoma resistance were studied. The breast ca
ncer cell MCF-7 and hepatocellular carcinoma cell BL-7402 and its dru
g-resistant cell BL-7402/FU were used as the tool cells. The results 
of immunofluorescence assay and Western Blot showed that AGR2 was hig
hly expressed in MCF-7 and BL-7402/FU cells, but was weak in BL-7402 
cell. The differential expression of AGR2 in hepatocellular carcinoma
 cell BL-7402 and its drug resistant cell BL-7402/FU is a very intere
sting phenomenon, suggesting that AGR2 may play a role in the resista
nce of hepatocellular carcinoma cells. The MCF-7-AGR2 knockout cell l
ine and BL-7402-AGR2 overexpressing cell lines were constructed accor
ding to the expression of AGR2 , the AGR2 in BL-7402 / FU cell was kn
ocked down by siRNA. In the BL-7402-AGR2 overexpressing cell line, th
e anti-apoptotic ability of the cell was significantly enhanced. The 















ntrol cell and the overexpression cell（p=0.0011 < 0.01，p=0.0005 < 0.001）.
 In the MCF-7-AGR2 knockout cell line, the number of apoptotic cell i
n the knockout group was increased, that is, the anti-apoptotic abili
ty of the cell was decreased(p=0.0003 < 0.001), and the MTT assay sho
wed that the proliferation ability of the knockout cell was also weak
ened. In addition, knock down AGR2 in BL-7402/FU cell by siRNA, doubl
e staining cells with Annexin V-FITC/PI, then detected by flow cytome
try. The result showed that after knock down AGR2, the proportion of 
apoptosis increased, MTT results showed cell proliferation is also we
akened. 
Based on these results, AGR2 can mediate cell proliferation and 
apoptosis, so that cells can survive in the efficacy of chemotherapy drugs, 
then the cells produce drug tolerance, ultimately lead to tumor resistance. 
In addition, we have a preliminary discussion on the signal pathways that 
AGR2 relies on in these functions, which lays a foundation for further 
study of AGR2's function and mechanism in drug resistant tumor, which may 
be strategies for drug resistance in tumor. 







































































生长因子受体（EGFR）抑制剂[21, 22]和在乳腺癌中的 HER2 抑制剂[23, 24]。肿瘤可以
通过激活可替代的信号通路来代偿 EGFR 的阻滞，如增强 MET 和改变肿瘤微环境


















































载体，异型生物质受体，I 相和 II 相药物代谢酶和外排蛋白的 350 种基因在新确
诊的多发性骨髓瘤患者中都被检测到。在患者中编码异形生物质受体和解毒作用
相关的基因的表达有一个总体的下调，这样的结果对于患者的治疗是不利的。但
是在这些病人中编码芳基碳氢化合物受体，核转运蛋白和 Nrf2 通路以及 ABC 转
运蛋白的基因的表达却是上调的。 
1.1.2.4 对细胞凋亡和细胞死亡敏感性的减弱：在 1970s，细胞凋亡被 Currie 和其他
研究者认为是一种特殊形式的细胞死亡[35, 36]。细胞凋亡吸引了病理学家的注意力，



































细胞就可以从很多 DNA 损伤中存活下来；另外一种方法是上调 DNA 修复相关的
基因。很多细胞这两种方法都会使用。 
1.1.2.6细胞增殖的改变：应对不可修复的 DNA 损伤的正常反应就是细胞凋亡，但
是 Gerard Evan 在对二倍体纤维瘤母细胞的研究结果显示：不生长的细胞死亡门
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